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METHOD
The method used on all reverberation measurements was essentially that of Sabine. The source of sound was the tabernacle organ itself which could be made to operate, by a proper adjustment of stops, 1, 2, 3, or 4 pipes (of the same pitch and practically of the same quality and intensity) by pressing but one key. The key used in the main was Middle C, vibrating 261 times per second. A determination of the period of reverberation consisted of an average of 20 observations. To eliminate the interfering effect of extraneous noises all determinations were made from 1 to 5 o'clock in the morning. The agreement of determinations taken by one observer on the same date, those taken on different dates, and those taken by a different observer are given in Determinations of reverberation were made in 1 ! different positions in the building: in the balcony, under the balcony and in the main body of the auditorium. All determinations agreed within .15 sec. to the average period of 4.76 sec., which shows that the period of reverberation is practically independent of the position-in. the tabernacle of the auditor.
REVERBERATION AND •PITCI-I
After an abrupt cessation of a chord on an organ, piano, or from an orchestra in an auditorium one notices the changing quality of the residual sound as it decays to minimum audibility. This is due to three causes' First, the materials in the building have a selective absorption 
REVERBERATION AND INTENSITY
This part of the experiment was attended with some uncertainties.
To obtain accurate results one should have four exactly similar pipes which when blown by the same pressure will give notes of equal intensity, and when blown together will give intensities 2, 3 and 4 times greater than one alone, providing the vibrations of one are not affected by that of another. Not having four similar pipes giving notes of equal intensities and quality on the Tabernacle organ, the writer used four notes which were as much alike as could be obtained. By idetermining the duration of residual sound when first one pipe is blown alone and then two, three, and four pipes together, some very interesting facts may be determined. They are'
(1) The initial intensity (I•)of the sound in terms of the intensity of minimum audibility (i').
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ECHOES IN THE TABERNACLE
If the source of sound in a room is a short, sharp impulse, it will spread out in all directions as a group of waves. If the room is a large one and if an observer is standing in the center, he will very likely hear two or three repetitions of the same impulse, the first one coming direct from the source, the others being a reflection and double reflection from the walls and ceiling. If he be seated in a position where the difference in path of the direct impulse and the reflected impulse is less than 7',5 feet he will perceive the two portions of the wave in the form of a single sensation of hearing, each louder than the effect which either part would have produced alone. In this case, instead of hearing an echo, the original impulse was reinforced. If the wall is curved the effect is generally either a more pronounced echo or increased reinforcement. In an auditorium the size and shape of the tabernacle one woul'd expect both of these phenomena to be present. This is why a listener can hear so much better in the rear end of the balcony than in the middle of the main floor where he is from 50 to 100 feet closer to the speaker. In behind, above and on both sides. In the center of the building and for some distance behind a direct impulse of one syllable reaches the ear of the listener at the same time that the reflected impulse of the syllable that just preceded. The result is confusion or strained attention which becomes wearisome to the extreme if long maintained. An effort was made to determine to what degree successive echoes were produced in the tabernacle. The source of sound was a highly damped clap produced by the impact of a block of wood and a block of iron. An attendant of the building operated the source at the main pulpit, while the author made observations at every point on the main floor and in the balcony. Nowhere were successive echoes perceived except down the center aisle, from a point very near the center of the floor to a point 30 feet back. In this region three audible successive echoes were heard. Fifteen feet on either side of this region there existed a phenomenon which could hardly be called echo but could be better described as a throbbing reverberation. It is in this region, probably 50 feet square, where hearing is attended with greatest difficulty because of the interference produced by successive reflections or echoes. Other places were equally bad but they are a result of low intensity rather than interference due to echo.
When the source of sound was carried by the observer, four points in the balcony symmetrical with respect to the center line of the building were strikingly singular. At these points as many as 14 distinct successive echoes could be heard all within 3 seconds after the clap of sound was made. This phenomenon is not a serious acoustical defect of the building since a source of sound is never at these points. (4) Good hearing is fundamentally dependent on loudness of voice increasing from 39 per cent for normal voice to 59 per cent for voice 3 X normal and to 80 per cent for the amplified voice.
DISTRIBUTION OF INTENSITY OF SOUND
(5) Good hearing is dependent upon the period of reverberation increasing from 52 to 59 as reverberation decreases from 5 seconds (empty) to 2.3 seconds (3100 persons present).
(6) There is practically no difference in word and syllable articulation in the Salt Lake Tabernacle.
(7) Finally, it is seen that the effects of sound which may exist in a room are loudness or intensity, reverberation, echoes, and interference, the three latter are characteristic of the building itself. It has been shown that the acoustics of any auditorium vary with the number of different factors, namely, volume, absorbing power, audience, pitch, intensity, duration of a sounding source, echoes, interference, etc. In an auditorium the audience may be small, the speaker's voice vary in intensity and pitch and the entertainment a musical number or an
